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CPU (CISC & RISC) 

Intel i > CISC, Motorola i > RISC 

■ CISC (Complex Instruction Set Computer) 

It is the traditional architecture of a computer, in 
which the CPU uses microcode to execute very 
comprehensive instruction set. 

■ These may be variable in length and use all 
addressing modes, requiring complex circuitry 
to decode them. 

■ Operands can be in registers or memory 

■ Now: only a very limited set of instructions. 
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CPU (CISC & RISC) 



■ RISC (Reduced Instruction Set Computet) 

■ In RISC, CPUs keep instruction size constant, 
disallow the indirect addressing mode and retain 
only those instructions that can be overlapped and 
made to execute in one machine cycle or less. 

■ Operands are assumed to be in processor registers 

■ One advantage of RISC CPUs is that they can 
execute their instructions very fast because the 
instructions are so simple. 

■ RISC chips require fewer transistors , which makes 
them cheaper to design and produce. 
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CPU (CISC & RISC) 

■ For making the hardware simpler, RISC 
architectures put a greater burden on the 
software, RISC compilers having to generate 
software routines to perform the complex 
instructions that are performed in hardware 
by CISC computers. 

■ Even the CISC champion, Intel, used RISC 
techniques in its 486 chip and has done so 
increasingly in its Pentium family of 
processors. 
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Main Concepts of Bus Interface 

■ The Industry Standard Architecture (ISA) bus 
interface is found in all machines since the very 
start of the IBM personal computer system till 
modern Pentium 4- based computers. It is either 
8 or 16-bits, and supports either memory or I/O 
transfers at rates of 8 MHz. 

■ The Extended Industry Standard Architecture 
(EISA) supports 8, 16, and 32-bit transfers 
between the personal computer and memory or 
I/O at rates of 8 MHz. 
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Main Concepts of Bus Interface 

■ The Video Electronics Standard Association 
(VESA) local bus supports 32-bit transfers 
between the personal computer and memory or 
I/O at rates of 33 MHz. 

■ The Peripheral Component Interconnect (PCI) 
supports 32 or 64-bit transfers between the 
personal computer and memory or I/O at rates 
of 33 or 66 MHz. 
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Main Concepts of Bus Interface 



■ PCI-X Bus addresses the 
need for higher bandwidth 
due to faster I/O buses. 

■ It can provide greater than 1 
GB/s. 

■ It is achieved by using 64-bit 
bus operating at 133 MHz. 

■ It can operate at three 
different frequencies: 66 
MHz, 100 MHz, and 133 MHz 
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Main Concepts of Bus Interface 



■ A Plug-and-Play (PnP) interface contains a 
memory that holds configuration information for 
the system. 

■ The Parallel (Line) Printer Interface (LPT) is 
located on the rear of the personal computer. It 
gives the user access to eight lines that can be 
programmed to receive or send data. 
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Main Concepts of Bus Interface 



■ The Universal Serial Bus (USB) promises to 
replace the ISA bus in the most advanced 
system. It has two data transfer rates: 1.5 Mbps 
and 12 Mbps. 

The USB uses the Non-Return to Zero Inverted 
(NRZI) data encoding system. 

■ The Accelerated Graphic Port (AGP) is a high 
speed connection between the memory system 
and the video graphic card. 
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Modes of Operation 

■ Real address mode 

■ Protected mode 
■System management mode 
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1) Real Address Mode 



It Uses 1 6-bit addresses 

It implements the programming environment 
of the Intel 8086 processor with extensions 

The processor is placed in real-address 
mode following power-up or a reset. 
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2) Protected Mode 

■ It is 32 bit mode. 

■ It is the native state of the processor that 
provides the highest performance and 
capability. 

■ This is the recommended mode for all new 
applications and operating systems. 

■ It enables the execution of "real address mode" 
8086 software in a protected, multi-tasking 
environment. This feature is called virtual-8086 
mode. 
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3) System Management Mode 

■ It provides an operating system for implementing 
platform-specific functions such as power 
management and system security. 

■ In SMM, the processor switches to a separate address 
space, while saving the basic context of the currently 
running program or task. 

■ Upon returning from SMM, the processor is placed 
back into its state prior to the system management 
interrupt. 

- SMM was introduced with the Intel 386 SL and Intel 
486 SL processors and continued till Pentium family. 
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Memory Organization 

Memory can be accessed using any of three 
memory models: flat, segmented, or real- 
address mode. 

1. Flat Model: Memory appears to a program as a 
single, continuous address space, called a 
linear address space. Code, data, and the 
procedure stack are all contained in this 
address space. 
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Memory Organization 

2. Segmented Model: Memory appears to a program as 
a group of independent address spaces called 
segments. 

■ When using this model, code, data, and stacks are 
typically contained in separate segments. 

■ To address a byte in a segment, a program must issue 
a logical address, which consists of a segment selector 
and an offset. 

■ The segment selector identifies the segment to be 
accessed and the offset identifies a byte in the address 
space of the segment. 
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Memory Organization 

■ The primary reason for using segmented 
memory is to increase the reliability of 
programs and systems. 

■ For example, placing a program's stack in a 
separate segment prevents the stack from 
growing into the code or data space and 
overwriting instructions or data, respectively. 

■ Placing the operating system's or executive's 
code, data, and stack in separate segments 
also protects them from the application 
program and vice versa. 
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Memory Organization 

3. The real-address mode memory model: 

It uses a specific implementation of segmented 
memory in which the linear address space for 
the program and the operating system consists 
of an array of segments of up to 64 KB in size 
each. The maximum size of the linear address 
space in real-address mode is 2 20 bytes. 
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Basic Program Execution Registers 



General-purpose registers : These eight registers are 
available for storing operands and pointers. 

Segment registers : These registers hold up to six 
segment selectors. 

EFLAGS (program status and control) register: The 



EFLAGS register report on the status of the program 
being executed and allows limited (application-program 
level) control of the processor. 

EIP (instruction pointer) register : The EIP register 
contains a 32-bit pointer to the next instruction to be 
executed. 
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Basic Program Execution Registers 
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1. General Purpose Registers 

■ The 32-bit general-purpose registers EAX, 
EBX, ECX, EDX, ESI, EDI, EBP, and ESP 
are provided for holding the following 
items: 

1. Operands for logical and arithmetic 
operations 

2. Operands for address calculations 

3. Memory pointers 
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2. Segment Registers 



■ The segment registers (CS, DS, SS, ES, FS, and 
GS) hold 16-bit segment selectors. 

■ A segment selector is a special pointer that 
identifies a segment in memory. 

■ To access a particular segment in memory, the 
segment selector for that segment must be 
present in the appropriate segment register. 
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3. EFLAGS Register 



■ The 32-bit EFLAGS register contains a group of 
status flags, a control flag, and a group of 
system flags. 

■ Bits 1, 3, 5, 15, and 22 through 31 of this register are 
reserved. 

■ Software should not use or depend on the states of 
any of these bits. 
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31 30 29 28 27 26 25 24 2 



22 21 20 19 13 17 16 15 14 13 12 1110 9 8 7 G 5 4 3 2 1 0 



I 

O 
P 
L 



X ID Flag (ID)- \- 

X Virtual Interrupt Pending (VIP) h 

X Virtual Interrupt Flag (VIF) ~ 

X Alignment Check (AC) 

X Vittual-8086 Mode (VM) 

X Resume Flag (RF) 

X Nested Task (NT)- 



X I/O Privilege Level (IOPL) 

X Overflow Flag (OF) 

C Direction Flag (DF)- 



X Interrupt Enable Flag (IF) 

X Trap Flag (TF) 

S Sign Flag (SF) 

S Zero Flag (ZF) 



j — 



S Auxiliary Carry Flag (AF) 

S Parity Flag (PF) 

S Carry Flag (CF) 



S Indicates a Status Flag 
C Indicates a Control Flag 
X Indicates a System Flag 



c 



Reserved bit positions. DO NOT USE. 
Alwavs set to vnlup.<; nrm/inticlL ronrl 



4. Instruction Pointer Register 



■ The instruction pointer (EIP) register 
contains the offset in the current code 
segment for the next instruction to be 
executed. 

■ The EIP register cannot be accessed directly 
by software; it is controlled implicitly by 
control-transfer instructions 
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Interrupts 

■ An interrupt is a hardware or a software-initiated call that 
interrupts the currently executing program at any point 
and calls a procedure. The procedure is called by the 
interrupt handler or an interrupt service procedure. 
Interrupts are useful when an I/O device needs to be 
serviced at low data transfer rates. 
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Interrupts 

■ Whenever an interrupt is detected, the following 
events occur: 

1) The flags are pushed onto the stack. 

2) The IF and TF flag bits are both cleared. 

3) The IP and CS registers are both pushed onto 
the stack 

4) The interrupt vector is fetched from the interrupt 
vector table and the interrupt service subroutine 
is accessed through the vector address. 
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Interrupt Vectors 



■ The interrupt vector table is located in the first 
1024 bytes of memory at addresses 00000H- 
0003FFH. 

■ It contains 256 different 4-byte interrupt vectors. 
An interrupt vector contains the address 
(segment and offset) of the interrupt service 
procedure. 
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Type 32 — 255 



User interrupt vectors 



080H 



Type 14 — 31 
Reserved 



040H 
03CH 
038H 
034H 
030H 
02CH 
028H 
024H 
020H 
01 CH 
01 8H 
014H 
01 OH 
OOCH 
008H 
004H 
OOOH 



Type 16 
Coprocessor error 



Type 15 
Unassigned 



Type 14 
Page fault 



Type 13 
General protection 



Type 12 
Stack segment overrun 



Type 1 1 
Segment not present 



Type 10 
Invalid task state segment 



Type 9 

Coprocessor segment overrun 



Type 8 
Double fault 



Type 7 
Coprocessor not available 



Type 6 
Undefined opcode 



Type 5 
BOUND 



Type 4 
Overflow (INTO) 



Type 3 
1-byte breakpoint 



Type 2 
NMI pin 



Type 1 
Single-step 



TypeO 
Divide error 



Any interrupt vector 



3 Segment (high) 

2 Segment (low) 

1 Offset (high) 

0 Offset (low) 



Thank You 

With all best wishes !! 
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